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The soil mois tu re retention curve desc r ibes the relat ion between the 
so i l -mois ture s t r e s s y and the mois ture content v . The mois tu re content m a y 
be expressed in percentage of the sample volume or in percentage of the p o r e 
space volume. In the f i rs t case the maximum mois ture content i s equal to the 
percentage of pore space and will be of the order of 40 to 50%. In the second 
case the maximum mois ture content will be 100%. 
The formula r eads : 
Expressed as in I the formula i s given in p rac t i ca l uni ts , II however may 
simplify comparison of different samples and has some advantage in fitting 
the curve to the observat ions . 
Aim of curve fitting_ 
The observat ions of the values of the de sorption curve prove to be s o m e -
what inaccurate due to the difficulties in a s ses s ing the degree of approach of 
the equil ibrium in the labora tory . A higher accuracy may be required and 
may be obtained by determinat ion of the average curve through a sequence of 
observat ions at increas ing u> . 
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For p rac t ica l purposes it will be impossible to determine more than a mini-
mum of f - levels and the relat ion at in termediate y -values of a r b i t r a r y value 
may be requi red . 
F o r calculations of the indications, which may be deduced from the de sorpt ion 
curve for permeabi l i ty and soil s t ructure .often requir ing a mathemat ical t r e a t -
ment of the desorpt ion function, a formula i s needed which requ i res the knowledge 
of the p a r a m e t e r s of the formula. 
The graphical representa t ion 
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The desorption curve may graphically be 
represented in a nomogramme with three p a r a l -
lel ax i s , see F ig . 1. On the left axis log v is 
plotted downward, on the right axis log P-v is 
plotted upward and on the middle axis A-log y 
is plotted with a scale , b t imes as la rge as 
the scale on the two other axis (b i s of the o r -
de r of 0. 3). See an example in F ig . 7. 
The distance between the right and left 
axis i s a rb i t r a ry , the distance between the 
middle and right axis i s p t imes this a r b i t r a -
ry dis tance, the distance between the left and 
middle axis is 1-p t imes this a r b i t r a r y d i s -
tance. A 10 cm distance as well as a 10 cm 
scale unit on the right and left axis prove to 
be handy. 
Now a l ine, linking the point log v on the left axis with the point log P-v on the 
right axis in t e r sec t s the A-log»^ axis at the required value of log a> . 
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Geometry of the nomogramme 
In the tr iangle ABC the relat ion holds, see F ig . 2: 
m 3i 
o r 
1 
-£ I 
AC ED ^v+^-*)'Jjjfiv)+MR-M>}v>) 
1 calcels out and is apparently unimportant. Therefore 
Fig. 2 
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This proves that the nomogramme depicts 
the formula. If the p a r a m e t e r s a re known, the 
nomogramme may be constructed. Then at each 
log u^  -value the log v value may be read or the 
nomogramme may be used with the opposite 
purpose . 
Fitt ing of the formula with th ree observat ions 
For any straight line linking log v with log 
P -v , the log <JJ - sca le will be in te rsec ted at the 
required value of log OJ . The middle 
scale is met r ic in log y . If three 
p a i r s of values of a> and v are given, 
a solution of the constants may be 
obtained by constructing the place of 
the middle axis where the in tercepts 
occur at d is tances X[X>a y - JoQ y , / 
and XiXoa yt-XoQ y3). 
At this place the in tercepts bear a 
l inear relat ion to the values of log 
The left and right axis a re drawn 
and the points for log v and log P-v 
are marked (see Fig. 3). The dashed 
lines 1 to 3 link the points for the 
same value of v. 
Assume that this a r e curves for 
• log u/ = 1. 0, 2 .7 and 6 .0 . Now the 
distance between line 1 and 3 must be 
divided in such a way that the dotted 
line is t raced at (6. 0 2. 7) / (6. 0 - 1 . 0) 
t imes the distance between the two 
l i - r s from line 3, and at (2.7 1.0) / 
(6 .0-1 .0) t imes the total distance 
from line 1. 
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The distance between the intercepts on the log v axis i s therefore divided 
to a ra t io 0. 66 to 0. 34 and the same is done for the log P -v axis . At the place 
where the dotted line and line 2 intersect the ver t ica l distance between the 
three dashed lines b e a r s a l inear relation to the log ^ va lues . Here the log y 
axis may be t raced and a l inear scale enables to read which if/ value belongs 
to any value of v. The determinat ion of the value of v belonging to a cer ta in 
log y r equ i res to t race a few v- l ines in order to es t imate the solution to the 
des i red accuracy . 
To make the best use of the paper , it i s 
advisable not to draw the ze ro line at right 
angles to the axis , but to construct a N-nomo-
gramme as depicted in Fig. 4 . The zero point 
of the log P -v axis i s taken at the same height 
as the point log v = 2. The zero line has now 
an inclination, but the nomogramme may be 
used in the same way. The value of A-log u/ 
is still ze ro on the now inclined zero- l ine . 
In this way the formula accounts for three 
observat ions . When a good fit to more than 
three observations i s des i red , an other m e -
thod should be followed. 
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Fitt ing of the formula with any given number of observat ions 
The construction of the graph, from which the p a r a m e t e r s of the desorpt ion 
function a r e deduced, is given in F ig . 5 and 6 . A square is drawn with a d i s -
tance between the horizontal l ines of 14 cm and of 20 cm between the ve r t i ca l 
l ines (see Fig. 5) . On the ver t ica l l ines a log u/ scale with 2 cm units is marked . 
On the lower horizontal l ines log P-v is marked increas ing from right to left, 
on the higher horizontal line log v is marked from left to r ight . On both hor i zon-
tal l ines the units a re taken at 10 cm. 
The values log v and log P-v a re plotted against log y in such a way that 
for v = P , log v coincides with the right hand ver t i ca l l ine, and for v = 0, log 
P -v coincides with the left hand side ver t ical l ine. This i s the same as plotting 
v in percentage of the pore space. For the values of w and v, see thé table, 
rendered in F ig . 6. 
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The plotting of the observat ions produces two curved l ines with as 
asymptotes the right and left hand side ve r t i ca l l ines and two inclined l ines , 
indicated as AC and BD. The inclined asymptotes have angles with the ver t i ca l 
l ines of b /p for the log v curve and b / l - p for the log P-v curve . 
By drawing smooth curves through the dots , the existence of the two 
asymptotes for each curve may be taken into considerat ion. 
The line AB - a s t ra ight line - i s drawn. This line divides for any value 
of logy/ the horizontal distance between the two curved l ines , equal to 
5 t ? r i 
into two p a r t s with a relat ion: 
Ef f £ 
It may be proved that the line AB depicts the desorption formula in i ts shape: 
The value of p i s found by measur ing for the var ious values of log <f the 
distance E F , which is plotted against the distance EG (see F ig . 6). A line 
through the origin of this graph and the dots has a tangent with the EG axis 
equal to p . 
Now the asymptotes AC and BD may be cor rec ted and the points of i n t e r -
section A and B be determined more accura te ly . The values óf b arid p a re now 
known in f i rs t approximation and the tangents b /p and b / l - p can be calculated. 
This will change the s traight pa r t s of the log v and log P-v line and change 
the points of in tersec t ion A and B . A revised line AB is drawn. In this way a 
be t te r value of b is found. The value of p is not affected very much by e x p e r i -
mental e r r o r s and the f irs t approximation often will suffice. 
The value of the p a r a m e t e r A in the formula i s found in F ig . 5 by dividing 
the 20 cm between the two ver t i ca l l ines in a distance 20 p from the right 
ve r t i ca l line and 20(1-p) from the left ve r t i ca l l ine . A ve r t i ca l line HK i n t e r -
sec ts the line AB at the point K at a value of log u/ = I n-h (—7-7 -*oq. -~— / 
The value of P may be es t imated crudely by judging the place of the v e r t i -
cal asymptote on the log v sca le . A more p rec i se est imation can be made by 
observing the shape of the log P -v line in the pa r t of that l ine , where it a p -
proaches the asymptote BD. A correc t ion of the value of P which re fo rms the 
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right hand side of the log P-v curve so that the curve conforms best with 
the oblique asymptote BD gives the most probable value of P. The a s s e s s -
ment of the value of P depends on the low values of P-v. The value of P 
may turn out to be significantly larger than the pore space volume. This 
enables to determine the air entry point. 
The assessment of the air entry point, field capacity and wilting point 
The air entry point is the log u/ value, at which the line AB intersects 
the coordinate line for log v = log Pv. Here Pv means the actual pore space 
volume as determined in the sample. The air entry point describes the 
radius of the largest pore present in the soil according: log if = log 0. 15 -
log r. 
In each sample a maximum radius must occur, which means that the 
de sorption curve at some value of y must necessari ly have a vertical part, 
where the value of y may decrease, but the value of v can no longer increase 
because all the pores are already saturated. In the modern physical de s -
cription of the pore size distribution curve the s tress on this saturated capil-
lary zone has de mini shed strikingly and is capillarity equated with un s at u-
ratedness. 
The air entry point is an important parameter in assess ing the unsatu-
rated permeability of the soil and requires a fair amount of observations at 
values of log y between zero and 2. 
The determination of available moisture is often met by the determina-
tions at log i/y = 2. 7 and 4 . 2 . The values of log f at field capacity and wilting 
point, however, are strongly dependent on the amount of flow in the soil 
and may vary considerably. This means that also above and below these 
values of log y the de sorption curve should be known. The observations 
should be scattered over the whole range of log «f values between zero and 
six. By fitting an average curve through these observations so that for 
every desired value of log <f> the moisture content may be calculated by a 
continuous relation, the observations of the water retention may be used so 
that any desired use of the information, contained in these data, may be 
made. 
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